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(57) Abstract: 

PURPOSE: To improve separation between peaks of 
sample ionic species and to improve detection sensitivity. 

CONSTITUTION: In a chart (B), 2 components of UV 
absorber ions are used as background electrolytes, and 
one of the ion is close to a component ion of a peak 2 
while the other ion is close to a component ion of a 
peak 5. The peak 2 and the peak 5 are symmetrical, and 
a peak 1 and a peak 4 have slight fronting while a peak 
3 and a peak 6 have slight tailing, in a chart, (C), 3 
components of UV absorber ions are used as background 
electrolytes, and each effective mobility lies between 
sample components of a peak 1 and a peak 2, between 
sample components of a peak 3 and a peak 4, and 
between sample components of a peak 5 and a peak 6. 
The peaks 1-6 have approximately symmetric forms 
respectively, and sharp peaks over the wide range of 
mobility can be obtained. 
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images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
[n the drawings, any words are not translated. 



LAIMS 



:iaim(s)] 

llmm 1] The background electrolyte which has absorption in carrier electrolyte liquid at detection wavelength is 
eluded using capillary-electrophoresis equipment equipped with the ultraviolet detector. In the capillary-electrophoresis 
talytical method by the indirect absorbance detecting method which measures the small ion of absorption without 
sorption on detection wavelength Two or more ultraviolet absorber ion is included as said background electrolyte. It is 
e capillary-electrophoresis analytical method which the effective mobility of those ultraviolet absorber ion differs 
utually, and is characterized by those effective mobility being close to the effective mobility of the ion kind for analysis 
either of the samples respectively. 
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ET AILED DESCRIPTION 

)etailed Description of the Invention] 
'001] 

ndustrial Application] This invention relates to the analytical method by the indirect absorbance detecting method 
pecially about the analytical method by capillary electrophoresis. The indirect absorbance detecting method can be used 
•r the separation analysis of low-molecular- weight ion. 
i002] 

)escription of the Prior Art] The analysis using capillary-electrophoresis equipment, especially capillary zone- 
ectrophoresis mode is briskly used as biopolymer analytical method. It was seldom used for analysis of low-molecular- 
eight ion like inorganic compound ion until now compared with it. It is because a problem is in separation since it is not 
ised on pH of carrier electrolyte liquid also when it is because a problem is in detection absorption measurement and in 
spect of fluorescence since most low-molecular-weight ion does not have a chromophore in the 1st in the reason and is 
ised on the indirect absorbance detecting method the 2nd, but mobility is approaching between sample ion kinds. 
)003] However, recent years come, a molar extinction coefficient is large as an anion of a background electrolyte, an 
lion, a cation, sugar, etc. are measured by the indirect UV detection which chose what has effective mobility close to the 
Lmple ion kind for analysis, and it is becoming clear that the capillary-electrophoresis analytical method by the indirect 
)sorbance detecting method is useful as flexible analytical method (see the European Patent disclosure official report 
4423 1 5 Al, Journal ofChromatography, 470 (1989) 299-308, etc.). 
)004] 

> roblem(s) to be Solved by the Invention] By the indirect absorbance detecting method, when the effective mobility of a 
ickground electrolyte is not in agreement with the effective mobility of sample ion, it happens that concentration 
;stribution of a sample zone becomes unsymmetrical by migration distribution of a sample component, and the peak 
xjuired has tailing and chlorofluocarbon TINGU. The detection peak by the conventional indirect UV detecting method 
roughly shown in drawing 2 (A). One kind of UV absorber ion is used as a background electrolyte, and the example 
hen the effective mobility is close to the mobility of the sample component of a peak 3 is expressed. It becomes a peak 
ith tailing in which the time amount which serves as a peak with big leading according to the diffusion to a travelling 
trection like a peak 1 although obtained as a configuration with a contrastive peak 3, so that both difference becomes 
irge in the case of a sample [ than the effective mobility of a background electrolyte ] component with larger effective 
lobility, and moves to reverse in the case of a sample component with effective mobility smaller than the effective 
lobility of a background electrolyte was long, and the die length of a zone also spread like a peak 6. 
)005] Thus, with sample ion with the effective mobility which is separated from the effective mobility of a background 
lectrolyte, therefore the problem to which height becomes low and sensibility becomes low when separation between the 
imple ion kinds which ionic equivalent conductivity approached worsens as a result of tailing and chlorofluocarbon 
INGU happening, or a peak spreads arose, the ultraviolet absorber ion of a background electrolyte needed to be changed 
:cording to the object for analysis. In the capillary-electrophoresis analytical method which used the indirect absorbance 
etecting method, this invention improves separation of the peak between the sample ion kinds which ionic equivalent 
onductivity approached, and aims at raising detection sensitivity. 
)006] 

Means for Solving the Problem] In this invention, the effective mobility of those ultraviolet absorber ion differs mutually 
icluding two or more ultraviolet absorber ion as a background electrolyte, and it is made respectively close [ those 
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"fective mobility ] to the effective mobility of the ion kind for analysis of either of the samples. 
>007] It is desirable to use UV absorber ion as the main background electrolytes as carrier electrolyte liquid, and to 
loose what has a large molar extinction coefficient by low concentration as much as possible. It is important when that a 
imple component permutes a background electrolyte efficiently raises sensibility. When the molar extinction coefficient 

* a background electrolyte is small, it is because the peak by UV absorber ion laps with an indirect absorption peak and 
ay carry out a mask, when it is used by low concentration. Moreover, when the ionic strength of a background 
ectrolyte is raised too much, in connection with the Joule's heat, the base line of the background may carry out a drift. 
A hile the effective mobility of sample ion and UV absorber ion is approaching, distribution of a sample ion zone 
;comes small, the asymmetry of a peak also becomes small, and the high sensitivity measurement is possible. 

>008] As an example of a background electrolyte, if it arranges to descending of effective mobility, a group division can 
i carried out as follows. It is so small [ effective mobility is so large that it is upwards, and ] that it turns down. 

* A nitric acid, a nitrous acid, a chromic acid, vanadium acid, and ** aromatic carboxylic acid (a phthalic acid, a benzoic 
:id, trimesic acid, para hydroxybenzoic acid, etc.) 

16 basic UV absorbers, such as an aromatic series sulfonic-acids, alkyl sulfonic-acids (benzenesulfonic acid, naphthalene 
ilfonic-acid, benzene disulfon acid, etc.), dodecylbenzenesulfonic acid, ** nicotinic-acid, and ** diethyl barbital acid ** 
nidazole ** creatinine, — use as a compound background electrolyte combining two or more sorts of these. A capillary 
tay process making the direction of seepage flow into reverse etc., in order to carry out chemical modification, to make it 
te conditions which added additives, such as a triton X-100, and stopped seepage flow or to make migration time amount 
rief. 
>009] 

^unction] Drawing 1 (B) shows the example at the time of using UV absorber ion of two components as a background 
.ectrolyte, one of the effective mobility of UV absorber ion of the two components approaches the component ion of a 
^ak 2, and another side is close to the component ion of a peak 5. Peaks 2 and 5 have a symmetry form, nothing and 
^aks 1 and 4 have chlorofluocarbon TINGU slightly, and peaks 3 and 6 have tailing slightly. 

)010] Drawing 1 (C) has each effective mobility between the sample component of a peak 5, and the sample component 
f a peak 6 between the sample component of a peak 3, and the sample component of a peak 4 between the sample 
:>mponent of a peak 1, and the sample component of a peak 2 including UV absorber ion of three components as a 
ackground electrolyte. In this case, peaks 1-6 can acquire a sharp peak for a respectively almost symmetrical 
Dnfiguration over the range of nothing and large mobility. 
)011] 

example] Drawing 2 expresses roughly an example of the capillary zone-electrophoresis equipment with which this 
wention is applied. When a bore is 50-75 micrometers and a capillary 12 makes electrophoresis cause, the end is dipped 
i carrier electrolyte liquid 14, the other end is dipped in the carrier electrolyte liquid 16 of another side, and the 
ligration electrical potential difference to about 30kV is impressed by the high voltage power supply 18 between both 
airier electrolyte liquid. UV detector 22 is formed in the termination side of migration, and UV absorption of the 
ltraviolet absorber which migrates the inside of a capillary 12 is measured. 

)012] The example of separation of anion 9 component which used the barbital-HCl buffer and the sodium chromate for 
rawing 3 as a background electrolyte is shown. The analysis conditions are as follows. 

ackground electrolyte: A 6mM barbital-HCl buffer and 2mM sodium-chromate additive: bromination — tetradecyl 
i methyl ammonium (pH8.4) 

ample impregnation: It is application-of-pressure migration for 3 seconds at 30 gf/cm2. : -24kV / 8microA capillary: 

he bore of 75 micrometers, die length of 40cm (overall length of 70cm) of the migration section 

>etection wavelength: 240nm sample: Br- N02- N03- N3- C032-, C3H7COO- C4H9COO- C5H11COO-, (glutamic 

cid) - A barbital in this example C032-, Br- with a sodium chromate perform indirect UV detection of carboxylic-acid 

)n and glutamic-acid ion, and large [ mobility ], N02- N03- Indirect UV detection of N3- is governed. 

3013] 

Effect of the Invention] Indirect detection of the ion kind of a field with the mobility of arbitration can be carried out at 
igh sensitivity, without producing an unsymmetrical peak, since two or more sorts are used combining the thing 
aspectively near the effective mobility of the ion kind for analysis of either of the samples with the ultraviolet absorber 
Dn which has various effective mobility as a background electrolyte in this invention. 
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ECHNICAL FIELD 

ndustrial Application] This invention relates to the analytical method by the indirect absorbance detecting method 
specially about the analytical method by capillary electrophoresis. The indirect absorbance detecting method can be used 
)r the separation analysis of low-molecular-weight ion. 
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ilOR ART 



)escription of the Prior Art] The analysis using capillary-electrophoresis equipment, especially capillary zone- 
ectrophoresis mode is briskly used as biopolymer analytical method. It was seldom used for analysis of low-molecular- 
eight ion like inorganic compound ion until now compared with it. It is because a problem is in separation since it is not 
ised on pH of carrier electrolyte liquid also when it is because a problem is in detection absorption measurement and in 
spect of fluorescence since most low-molecular-weight ion does not have a chromophore in the 1st in the reason and is 
ised on the indirect absorbance detecting method the 2nd, but mobility is approaching between sample ion kinds. 
)003] However, recent years come, a molar extinction coefficient is large as an anion of a background electrolyte, an 
lion, a cation, sugar, etc. are measured by the indirect UV detection which chose what has effective mobility close to the 
imple ion kind for analysis, and it is becoming clear that the capillary-electrophoresis analytical method by the indirect 
^sorbance detecting method is useful as flexible analytical method (see the European Patent public presentation official 
port 0442315A1, Journal ofChromatography, 470 (1989) 299-308, etc.). 
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FFECT OF THE INVENTION 



effect of the Invention] Indirect detection of the ion kind of a field with the mobility of arbitration can be carried out at 
gh sensitivity, without producing an unsymmetrical peak, since two or more sorts are used combining the thing 
spectively near the effective mobility of the ion kind for analysis of either of the samples with the ultraviolet absorber 
n which has various effective mobility as a background electrolyte in this invention. 
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ECHNICAL PROBLEM 



'roblem(s) to be Solved by the Invention] By the indirect absorbance detecting method, when the effective mobility of a 
ickground electrolyte is not in agreement with the effective mobility of sample ion, it happens that concentration 
stribution of a sample zone becomes unsymmetrical by migration distribution of a sample component, and the peak 
;quired has tailing and chlorofluocarbon TINGU. The detection peak by the conventional indirect UV detecting method 
roughly shown in drawing 2 (A). One kind of UV absorber ion is used as a background electrolyte, and the example 
hen the effective mobility is close to the mobility of the sample component of a peak 3 is expressed. It becomes a peak 
ith tailing in which the time amount which serves as a peak with big leading according to the diffusion to a travelling 
rection like a peak 1 although obtained as a configuration with a contrastive peak 3, so that both difference becomes 
rge in the case of a sample [ than the effective mobility of a background electrolyte ] component with larger effective 
lobility, and moves in the case of a sample component with effective mobility conversely smaller than the effective 
lobility of a background electrolyte was long, and the die length of a zone also spread like a peak 6. 
)005] Thus, with sample ion with the effective mobility which is separated from the effective mobility of a background 
ectrolyte, therefore the problem to which height becomes low and sensibility becomes low when separation between the 
imple ion kinds which ionic equivalent conductivity approached worsens as a result of tailing and chlorofluocarbon 
INGU happening, or a peak spreads arose, the ultraviolet absorber ion of a background electrolyte needed to be changed 
xording to the candidate for analysis. In the capillary-electrophoresis analytical method which used the indirect 
)sorbance detecting method, this invention improves separation of the peak between the sample ion kinds which ionic 
quivalent conductivity approached, and aims at raising detection sensitivity. 
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EANS 



vleans for Solving the Problem] In this invention, the effective mobility of those ultraviolet absorber ion differs mutually 
icluding two or more ultraviolet absorber ion as a background electrolyte, and it is made respectively close [ those 
rfective mobility ] to the effective mobility of the ion kind for analysis of either of the samples. 
)007] It is desirable to use UV absorber ion as the main background electrolytes as carrier electrolyte liquid, and to 
loose what has a large molar extinction coefficient by low concentration as much as possible. It is important when that a 
imple component permutes a background electrolyte efficiently raises sensibility. When the molar extinction coefficient 
f a background electrolyte is small, it is because the peak by UV absorber ion laps with an indirect absorption peak and 
lay carry out a mask, when it is used by low concentration. Moreover, when the ionic strength of a background 
lectrolyte is raised too much, in connection with the Joule's heat, the base line of the background may carry out a drift, 
/hile the effective mobility of sample ion and UV absorber ion is approaching, distribution of a sample ion zone 
ecomes small, the asymmetry of a peak also becomes small, and the high sensitivity measurement is possible. 
)008] As an example of a background electrolyte, if it arranges to descending of effective mobility, a group division can 
e carried out as follows. It is so small [ effective mobility is so large that it is upwards, and ] that it turns down. 

* A nitric acid, a nitrous acid, a chromic acid, vanadium acid, and ** aromatic carboxylic acid (a phthalic acid, a benzoic 
cid, trimesic acid, para hydroxybenzoic acid, etc.) 

* basic UV absorbers, such as an aromatic series sulfonic-acids, alkyl sulfonic-acids (benzenesulfonic acid, naphthalene 
ulfonic-acid, benzene disulfon acid, etc.), dodecylbenzenesulfonic acid, ** nicotinic-acid, and ** diethyl barbital acid ** 
nidazole ** creatinine, -- use as a compound background electrolyte combining two or more sorts of these. A capillary 
lay process making the direction of seepage flow reverse etc., in order to carry out chemical modification, to make it the 
onditions which added additives, such as a triton X-100, and stopped seepage flow or to short-**** migration time 
mount. 
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PERATION 



unction] Drawing 1 (B) shows the example at the time of using UV absorber ion of two components as a background 
ectrolyte, one of the effective mobility of UV absorber ion of the two components approaches the component ion of a 
;ak 2, and another side is close to the component ion of a peak 5. Peaks 2 and 5 have a symmetry form, nothing and 
;aks 1 and 4 have chlorofluocarbon TINGU slightly, and peaks 3 and 6 have tailing slightly. 

•010] Drawin g 1 (C) has each effective mobility between the sample component of a peak 5, and the sample component 
* a peak 6 between the sample component of a peak 3, and the sample component of a peak 4 between the sample 
>mponent of a peak 1, and the sample component of a peak 2 including UV absorber ion of three components as a 
lckground electrolyte. In this case, peaks 1-6 can acquire a sharp peak for a respectively almost symmetrical 
>nfiguration over the range of nothing and large mobility. 
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XAMPLE 



ixample] Drawing 2 expresses roughly an example of the capillary zone-electrophoresis equipment with which this 
ivention is applied. When a bore is 50-75 micrometers and a capillary 12 makes electrophoresis cause, the end is dipped 
t carrier electrolyte liquid 14, the other end is dipped in the carrier electrolyte liquid 16 of another side, and the 
ugration electrical potential difference to about 30kV is impressed by the high voltage power supply 18 between both 
irrier electrolyte liquid. UV detector 22 is formed in the termination side of migration, and UV absorption of the 
Itraviolet absorber which migrates the inside of a capillary 12 is measured. 

)012] The example of separation of anion 9 component which used the barbital-HCl buffer and the sodium chromate for 
rawing 3 as a background electrolyte is shown. The analysis conditions are as follows. 

ackground electrolyte: A 6mM barbital-HCl buffer and 2mM sodium-chromate additive: bromination - tetradecyl 
imethylammonium (pH8.4) 

ample impregnation: It is pressurization migration for 3 seconds at 30 gf/cm2. : -24kV / 8microA capillary: The bore of 
5 micrometers, die length of 40cm (overall length of 70cm) of the migration section 

»etection wavelength: 240nm sample: Br- N02- N03- N3- C032-, C3H7COO- C4H9COO- C5H1 1COO-, (glutamic 
zid) - A barbital in this example C032-, Br- with a sodium chromate perform indirect UV detection of carboxylic-acid 
>n and glutamic-acid ion, and large [ mobility ], N02- N03- Indirect UV detection of N3- is governed. 
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ESCRIPTION OF DRAWINGS 



Jrief Description of the Drawings] 

)rawing 11 It is drawing showing the peak acquired, and what depends (A) on the conventional approach using the 
lckground electrolyte containing one kind of UV absorber ion, and (B) and (C) express the peak by this invention which 
mtains two kinds and three kinds of UV detection object ion in a background electrolyte, respectively. 
)rawing 2] It is the block diagram showing an example of the capillary zone-electrophoresis equipment with which this 
tvention is applied. 

drawing 31 It is drawing showing the example of analysis of one example. 
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